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Supplementary Texts 
 

 

Supplementary Text S1 

Details on the methods of the study 

 
Search syntax and results for each electronic database 

 

PubMed 

(delir* OR confusio* OR "Delirium"[Mesh] OR "Confusion"[Mesh]) AND ("bacteriuria"[Mesh] OR bacteriur* 

OR bacillur* OR pyur* OR (("asymptomatic infections"[Mesh] OR asymptom* OR nonsymptom* OR non 

symptomatic OR (without OR no OR absen*)) AND (bacteriur* OR bacillur* OR pyur* OR bacteria OR 
infectio*)) OR "urinary tract infections"[Mesh] OR (("urinary tract"[Mesh] OR (urinary AND tract) OR urinary 

OR genito-urinar* OR genitourinar* OR urogenital* OR bladder OR kidney) AND ("Infections"[Mesh] OR 

infectio*)) OR UTI OR "utis" OR "dysuria"[Mesh] OR dysuri* OR cystitis[Mesh] OR cystiti* OR 

"pyelocystitis"[Mesh] OR pyelocystiti* OR pyelo-cystiti* OR cystopyelit* OR "pyelonephritis"[Mesh] OR 

pyelonephrit* OR pyelo-nephrit*) 

 

No limitations were placed in terms of language, date, type and status of publications 

 

Search results for 5 January 2021: 1096 items 

 

 

 

Ovid Databases (Ovid MEDLINE(R) ALL, Embase, PsycINFO) 

1. exp delirium/ or exp confusion/  

2. (delir* or confusio*).af.  

3. exp bacteriuria/ or exp pyuria/ or exp urinary tract infection/ or exp dysuria/ or exp cystitis/ or exp 

pyelocystitis/ or exp pyelonephritis/  

4. (bacteriur* or bacillur* or pyur* or leukocytur* or dysur* or cystit* or pyelocystit* or pyelo-cystit* 

or cystopyelit* or pyelonephrit* or pyelo-nephrit*).af. 

5. (uti or "utis").af. 

6. exp asymptomatic infections/  

7. exp urinary tract/ 

8. (urinary or genito-urinar* or genitourinar* or urogenital* or bladder or kidney).af. 
9. (asymptom* or nonsymptom* or non symptomatic).af. 

10. exp infection/ 

11. infectio*.af. 

12. 10 or 11 

13. 1 or 2 

14. 7 or 8 or 9 

15. 12 and 14 

16. 3 or 4 or 5 or 6 or 15 

17. 13 and 16 

 

No limitations were placed in terms of language, date, type and status of publications 

 
Search results for 5 January 2021: 8243 items 
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CINAHL 
1. (MH "Delirium") OR (MH "ICU Psychosis") OR (MH "Confusion+") 

2. delir* OR confusio*  

3. (MH "Bacteriuria") OR (MH "Pyuria") OR (MH "Urinary Tract Infections+") OR (MH "Dysuria") OR (MH 

"Cystitis+") OR (MH "Pyelonephritis") 

4. bacteriur* OR bacillur* OR pyur* OR leukocytur* OR uti OR "utis" OR dysur* OR cystit* OR pyelocystit* 

OR pyelo-cystit* OR cystopyelit* OR pyelonephrit* OR pyelo-nephrit* 

5. (MH "Urinary Tract+") OR urinary OR genito-urinar* OR genitourinar* OR urogenital* OR bladder OR 
kidney 

6. asymptom* OR nonsymptom* OR non symptomatic 

7. (MH "Infection+") OR infectio*  

8. S1 OR S2  

9. S5 OR S6 

10. S7 AND S9 

11. S3 OR S4 OR S10 

12. S8 AND S11 

 

No limitations were placed in terms of language, date, type and status of publications 

 
Search results for 5 January 2021: 344 items 

 

 

 

 

Cochrane Library 

#1 MeSH descriptor: [Delirium] explode all trees   

#2 MeSH descriptor: [Confusion] explode all trees   

#3 delir* OR confusio*   

#4 #1 OR #2 OR #3   

#5 MeSH descriptor: [Bacteriuria] explode all trees   
#6 MeSH descriptor: [Pyuria] explode all trees   

#7 MeSH descriptor: [Urinary Tract Infections] explode all trees   

#8 MeSH descriptor: [Dysuria] explode all trees   

#9 MeSH descriptor: [Cystitis] explode all trees   

#10 MeSH descriptor: [Pyelocystitis] explode all trees   

#11 MeSH descriptor: [Pyelonephritis] explode all trees   

#12 MeSH descriptor: [Asymptomatic Infections] explode all trees   

#13 bacteriur* OR bacillur* OR pyur* OR leukocytur* OR uti OR "utis" OR dysur* OR cystit* OR pyelocystit* 

OR pyelo-cystit* OR cystopyelit* OR pyelonephrit* OR pyelo-nephrit*   

#14 MeSH descriptor: [Urinary Tract] explode all trees   

#15 urinary OR genito-urinar* OR genitourinar* OR urogenital* OR bladder OR kidney   

#16 asymptom* OR nonsymptom* OR non symptomatic   
#17 MeSH descriptor: [Infection] explode all trees   

#18 infectio*   

#19 #14 OR #15 OR #16   

#20 #17 OR #18   

#21 #19 AND #20   

#22 #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #21   

#23 #4 AND #22   

 

No limitations were placed in terms of language, date, type and status of publications 

 

Search results for 5 January 2021: 673 items 
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Web of Science (Web of Science Core Collection [Science Citation Index Expanded, Social Sciences Citation 

Index, Arts & Humanities Citation Index, Conference Proceedings Citation Index- Science, Conference 

Proceedings Citation Index- Social Science & Humanities, Emerging Sources Citation Index], KCI-Korean 

Journal Database, MEDLINE®, Russian Science Citation Index, SciELO Citation Index) 

 

1 TOPIC: (delir* OR confusio*) 

2 TOPIC: (bacteriur* OR bacillur* OR pyur* OR leukocytur* OR uti OR "utis" OR dysur* OR cystit* OR 

pyelocystit* OR pyelo-cystit* OR cystopyelit* OR pyelonephrit* OR pyelo-nephrit*) 
3 TOPIC: (urinary OR genito-urinar* OR genitourinar* OR urogenital* OR bladder OR kidney) 

4 TOPIC: (asymptom* OR nonsymptom* OR non symptomatic) 

5 TOPIC: (infectio*) 

6 #4 OR #3 

7 #6 AND #5 

8 #7 OR #2 

9 #8 AND #1 

 

No limitations were placed in terms of language, date, type and status of publications 

 

Search results for 5 January 2021: 1541 items 
 

 

 

 

Scopus 

TITLE-ABS-KEY((delir* OR confusio*) AND (bacteriur* OR bacillur* OR pyur* OR leukocytur* OR uti OR 

"utis" OR dysur* OR cystit* OR pyelocystit* OR pyelo-cystit* OR cystopyelit* OR pyelonephrit* OR pyelo-

nephrit* OR ((urinary OR genito-urinar* OR genitourinar* OR urogenital* OR bladder OR kidney) AND 

infectio*)))  

 

No limitations were placed in terms of language, date, type and status of publications 
 

Search results for 5 January 2021: 4365 items 

 

 

 

 

The Networked Digital Library of Theses and Dissertations (NDLTD) 

(delir* OR confusio*) AND (bacteriur* OR bacillur* OR pyur* OR leukocytur* OR uti OR "utis" OR dysur* OR 

cystit* OR pyelocystit* OR pyelo-cystit* OR cystopyelit* OR pyelonephrit* OR pyelo-nephrit* OR ((urinary OR 

genito-urinar* OR genitourinar* OR urogenital* OR bladder OR kidney) AND infectio*)) 

 

No limitations were placed in terms of language, date, type and status of publications 
 

Search results for 5 January 2021: 33 items 

 

 

 

 

ProQuest Dissertations & Theses Global (via ProQuest) 

noft((delir* OR confusio*) AND (bacteriur* OR bacillur* OR pyur* OR leukocytur* OR uti OR "utis" OR dysur* 

OR cystiti* OR pyelocystit* OR pyelo-cystit* OR cystopyelit* OR pyelonephrit* OR pyelo-nephrit* OR ((urinary 

OR genito-urinar* OR genitourinar* OR urogenital* OR bladder OR kidney) AND infectio*))) 

 
No limitations were placed in terms of language, date, type and status of publications 

 

Search results for 5 January 2021: 11 items 
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Other search sources 

 

Additional manual searches were conducted by two researchers (DK and RK) between February and June 2020 in 

the following journals: 

American Journal of Geriatric Psychiatry, International Journal of Geriatric Psychiatry, Aging and Mental 

Health, Journal of Geriatric Psychiatry and Neurology, International Psychogeriatrics, Neuropsychiatric Disease 

and Treatment, Clinical Gerontologist, Psychogeriatrics, Nature Reviews Microbiology, Clinical Microbiology 

Reviews, The Lancet Infectious Diseases, FEMS Microbiology Reviews, Clinical Infectious Diseases, European 
Urology, Journal of Urology, Urology, Journal of the American Geriatrics Society, Age and Ageing 
 

Search results: no suitable articles were found that were not included in the final library of studies found through 

the database search. 

 

 

 

Additional manual searches were conducted by two researchers (DK and RK) between May and June 2020 in the 

following conference proceedings: 

Annual Meeting of American Association for Geriatric Psychiatry, Annual Scientific Meeting of Canadian 

Academy of Geriatric Psychiatry and Canadian Coalition for Seniors’ Mental Health, Annual Congress of the 

European Association of Urology, Annual Meeting of the American Urological Association, European Congress 

of Clinical Microbiology and Infectious Diseases (European Society of Clinical Microbiology and Infectious 

Diseases), International Conference on Healthcare Associated Infections (Society for Healthcare Epidemiology 
of America), International Congress on Infectious Diseases (International Society for Infectious Diseases), Annual 

Scientific Meeting of the Gerontological Society of America, Annual Scientific Meeting of the American Geriatrics 

Society, Congress of the European Geriatric Medicine Society. 
 

Search results: no suitable records were found that were not included in the final library of studies found through 

the database search. 

 

 

 

Between February and July 2020, two researchers (DK and RK) also contacted members of the following 

professional associations by email, asking them to provide any published and/or unpublished data on the 

associations of delirium with urinary tract infections and asymptomatic bacteriuria in adults aged 65 years and 

over: 

American Delirium Society, European Delirium Association, Scottish Delirium Association, Australasian 
Delirium Association, American Association for Geriatric Psychiatry, Canadian Academy of Geriatric Psychiatry 

and Canadian Coalition for Seniors’ Mental Health, International Society for Infectious Diseases, Infectious 

Diseases Society of America, European Society of Clinical Microbiology and Infectious Diseases, Scottish Urinary 

Tract Infection Network, Society for Healthcare Epidemiology of America, European Association of Urology, 

American Urological Association, Gerontological Society of America, American Geriatrics Society, European 

Geriatric Medicine Society. 
 

Search results: the representatives of the professional associations could not provide us with any suitable 

information. 

 

 

 

If the necessary data were not reported, which precluded the inclusion of a study, we contacted the corresponding 

authors of the potentially eligible studies to ask them for the relevant information. 
 

Results of requests for missing data: we contacted the authors of 6 potentially eligible articles asking them to 

provide the missing data, but the data we requested were only provided by the authors of 3 studies (Alvarez-Perez 
et al., Amado-Tineo et al. and Gau et al.; reference numbers in the main publication 32, 33, 22 respectively), all 

of which were included in the review. 
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Identification of studies 

 

Studies identified by electronic and manual searches were listed with citation, titles and abstracts in EndNote X9 

(Clarivate, Philadelphia, PA 2013), duplicates were excluded in two steps: first using the EndNote X9 function 

"remove duplicates" and then manually. The formed library of studies was then uploaded to Rayyan QCRI 

(https://www.rayyan.ai/), a free web and mobile app that facilitates collaboration between reviewers during the 

study selection process. Prior to the formal beginning of the screening process, a pilot calibration exercise was 

conducted in order to test the screening. 

 

 

Selection of studies 

 

The eligibility process was conducted in four separate stages: 

1. Two authors (DK and RK) independently and blindly screened the title and abstracts of all non-duplicated 

papers and excluded those clearly not pertinent. The final list of 417 articles selected for the next stage of 

the 8748 articles screened was agreed with the discrepancies resolved by consensus between the two 

authors. If there was any doubt about inclusion, the article proceeded to the next stage. 

2. The full-text versions of the articles that passed the first stage of screening were downloaded. 

3. Next, DK and RK independently manually screened the reference lists of 417 potentially eligible studies 
and 3 previously published reviews (reference numbers in the main publication: 24-26) to identify 

additional studies that were not included in the final library of studies found through the database search. 
8 studies were identified, with screening discrepancies resolved by consensus between the two authors. 

The full-text versions of these 8 studies were downloaded and added to the library of 417 full-text articles 

that passed the title and abstract screening. 

4. Finally, 425 full-text articles were assessed for eligibility by two authors (DK and RK) independently and 

blindly. The final list of 29 articles selected of the 425 full-text articles screened was agreed with the 

discrepancies resolved by consensus between the two authors whereas in the case of 3 articles another 

author (EL) acted as arbitrator. Data from multiple reports of the same study were linked together. A list 

of the 399 articles excluded at this stage, with reasons for exclusion, is provided separately (see 

Supplementary Table S3). 

 

 

 

Methods for addressing articles published in languages other than English 

 

One or more authors of this publication are fluent in English, German, French, Polish, Spanish, Russian and 

Belarusian. It was intended that authors of potentially relevant studies published in languages not spoken by the 

investigators would be asked, if necessary, to provide details of their study in English or another language spoken 

by the investigators. However, no such need arose during the work on the present systematic review. 
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Data extraction 

 

Two researchers (DK and RK) independently and blindly performed data extraction. Discrepancies that arose 

regarding about 8% of the extracted data were resolved by consensus between the two authors. In order to ensure 

consistency among reviewers, a calibration exercise was performed before the data extraction started. 

 

Data was extracted and inserted into an MS Excel sheet. The following data was extracted: 
1. Publication detail: year of publication, country where the study was conducted and language of 

publication; 

2. Study design: type of study (cross-sectional, case–control, cohort, other); study temporality (prospective, 

retrospective); patient enrollment (consecutive, nonconsecutive); study setting (clinical, nursing home, 

epidemiological population study, mixed study population); 

3. Study participants details: number of study participants, minimum age of study participants, mean age 

(SD) or median age (IQR) in the whole group of study participants and/or in individual study sub-groups, 

gender distribution (n of male), SES and race/ethnicity of participants in the whole group of study 

participants and/or in individual study sub-groups; medical and psychiatric co-morbidities of individuals 

with and without delirium (type and prevalence), method to establish the diagnosis of delirium 

(accordance to criteria of DSM (any version) or ICD (any version), scales accordance to criteria of DSM 
(any version) or ICD (any version), both scales and criteria accordance to DSM (any version) or ICD (any 

version), diagnosis recorded in medical files); medication status of individuals with and without delirium 

(type of medication and percentage of treated participants), methods used to define urinary tract infection 

(urine tests and presence of UTI symptoms, diagnosis recorded in medical files) and asymptomatic 

bacteriuria (microbiological urine tests, on the basis of study-defined criteria, diagnosis recorded in 

medical files); 

4. Outcome measure: number of study participants with delirium, without delirium, with urinary tract 

infection, without urinary tract infection, with asymptomatic bacteriuria, without asymptomatic 

bacteriuria, with delirium and with urinary tract infection, without delirium and with urinary tract 

infection, with delirium and without urinary tract infection, without delirium and without urinary tract 

infection, with delirium and with asymptomatic bacteriuria, without delirium and with asymptomatic 
bacteriuria, with delirium and without asymptomatic bacteriuria, without delirium and without 

asymptomatic bacteriuria; effect size (any type with specification) of the association between delirium 

and urinary tract infection (with p-value), effect size (any type with specification) of the association 

between delirium and asymptomatic bacteriuria (with p-value). 

 

 

Assessment of study quality and bias 

 

Two authors (DK and RK) independently and blindly assessed the quality and bias of the included studies using 

the Newcastle-Ottawa scale. For the items included in this scale, see Supplementary Text S2. Discrepancies in the 

ratings (6% of total items) were resolved by consensus. For the assessment results of each study, see 

Supplementary Table S4. 
 

 

Procedure for deciding on the eligibility of studies for each synthesis 

 

After data extraction was completed, the first author (DK) formed further the following groups of studies on the 

association between delirium and UTI in older adults for subgroup meta-analyses, guided by the data already 

extracted: 1) studies in which participants with delirium were compared with non-delirium controls, 2) studies in 

which participants with UTI were compared with non-UTI controls, 3) studies with a diagnosis of delirium based 

on DSM or ICD criteria, 4) studies with a diagnosis of UTI based on microbiological urine tests, 5) studies 

conducted in the clinical setting, 6) studies conducted in nursing homes, 7) studies of population-based samples. 

 
After identifying the study with the highest relative weight (reference number in the main publication: 34) and the 

study with the largest effect size (reference number in the main publication: 55), two groups of studies were 

prepared for sensitivity analyses. In the first group, the study with the highest relative weight was removed, while 

in the second group the study with the largest effect size was eliminated. 
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Handling of missing data, complex issues of data preparation for synthesis and data conversion 

 

When the associations of delirium with UTI and AB were reported as a percentage of individuals in each of the 

study subgroups with a known number of participants (e.g. the percentage of participants with UTI in subgroups 

of participants with and without delirium, the numbers of participants in which were reported by the authors), the 

two authors (DK and RK) independently and blindly converted these rates to the number of participants, resolving 

discrepancies by consensus. 

 
In two included RCTs (reference numbers in the main publication: 45, 46) investigating environmental 

interventions to reduce the incidence of delirium, in which associations between delirium and UTI were also 

reported, the data were extracted for control groups only, for which the authors reported the number of patients 

with and without delirium as well as the number of patients with UTI in each subgroup. 

 

For the selection of numerical moderators for the meta-regression analysis, all data reported by the study authors 

on socioeconomic status, all medical and psychiatric comorbidities and medication use of the study participants 

were first extracted. These data from all studies were subsequently pooled together to see which items were 

reported in more than three studies, resulting in a list of numerical moderators from those items. 

 

The data from the whole group of each study were used for meta-regression analyses with numerical moderators. 
If such data (e.g. the percentage of participants with a particular condition) were reported by the authors for both 

study subgroups, they were recalculated by the authors for the entire study group. The recalculation was carried 

out independently and blindly by DK and RK. Accordingly, studies in which these data were reported by the 

authors only for a subgroup (e.g. the subgroup of delirium participants) were not included in the meta-regression 

analysis. 

 

In five studies (reference numbers in the main publication: 34, 39, 44, 52, 56), the authors did not report the mean 

age of the participants, but did report their minimum age which met our inclusion criteria. Data from these studies 

were included in the meta-analysis, but meta-regression analyses of the effect of age on the association between 

delirium and UTI in older adults were conducted only for the 24 studies (reference numbers in the main 

publication: 20-23, 32, 33, 35-38, 40-43, 45-51, 53-55) in which the authors reported the mean age of participants. 
 

 

Tabular and visual display of the results of individual studies and syntheses 

 

The results of the narrative synthesis were organised in two tables (Supplementary Tables S1 and S2), containing 

data on the studies addressing the associations between delirium and UTI, and between delirium and AB. The 

studies in the tables are listed in alphabetical order of the first authors' names. Each of the two tables contains the 

following data а) the name of the first author and year of publication of each study, b) country of study, c) study 

design, d) number of participants, e) age of participants (indicating both minimum age of participants and mean 

or median age of participants reported by authors), f) gender distribution (percentage of male participants), e) study 

setting, f) method of establishing diagnosis of delirium, g) method of establishing diagnosis of UTI or AB, and h) 

study results in terms of data on the associations of our interest (number of patients with and without delirium or 
with or without UTI and number of patients with or without UTI or with and without delirium in each study 

subgroup, respectively, calculated odds ratio with 95% confidence interval and p-value). The results of the meta-

analytical syntheses are presented as forest plots (Figure 2, Supplementary Figures S2, S4, S6, S8, S10, S12, S13, 

S15 and S17), the data on publication bias are presented as funnel plots (Supplementary Figures S1, S3, S5, S7, 

S9, S11, S14 and S16). 

 

Since the subgroup meta-analyses of studies in which the diagnosis of UTI was made on the basis of 

microbiological urine tests and of studies of population-based samples included only two studies each, it was not 

possible to assess publication bias and construct a funnel plot in these cases. 
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Data availability 

 

All data extracted from the included studies and used for all analyses are presented in Supplementary Tables 1, 2, 

6. A detailed description of the statistical analysis (including the software used) is presented in the "methods" 

section of the main text. A template data collection form (MS Excel spreadsheet) can be provided by the 

corresponding author on request. 

 

 

Amendments to information provided in the protocol 

 

According to our original plan, the study protocol specified that only studies comparing individuals with delirium 

to those without delirium were to be considered. However, before we started searching the databases, we decided 

to include also studies comparing individuals with UTI to those without UTI, as well as studies comparing 

individuals with asymptomatic bacteriuria to those without asymptomatic bacteriuria. The crucial point here was 

that the odds ratio we chose as a measure of the associations of our interest allowed such an approach, which 

additionally made it possible to include more studies that addressed the associations we were interested in. 

Subsequently, we conducted additional subgroup meta-analyses in which we separately considered studies 

comparing individuals with delirium to those without delirium as well as studies comparing individuals with UTI 

to those without UTI. 
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Supplementary Text S2 

Items of the Newcastle-Ottawa Quality Assessment Scale 
 

CASE CONTROL STUDIES 
 

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure 

categories. A maximum of two stars can be given for Comparability. 

 

Selection 
1) Is the case definition adequate? 

a) yes, with independent validation * 

b) yes, e.g. record linkage or based on self reports 

c) no description 

2) Representativeness of the cases 

a) consecutive or obviously representative series of cases * 

b) potential for selection biases or not stated 

3) Selection of Controls 

a) community controls * 

b) hospital controls 

c) no description 

4) Definition of Controls 
a) no history of disease (endpoint) * 

b) no description of source 

 

Comparability 
1) Comparability of cases and controls on the basis of the design or analysis 

a) study controls for _______________ (select the most important factor) * 

b) study controls for any additional factor * 

(this criterion could be modified to indicate specific control for a second important factor) 

 

Exposure 

1) Ascertainment of exposure 
a) secure record (e.g. surgical records) * 

b) structured interview where blind to case/control status * 

c) interview not blinded to case/control status 

d) written self report or medical record only 

e) no description 

2) Same method of ascertainment for cases and controls 

a) yes * 

b) no 

3) Non-Response rate 

a) same rate for both groups * 

b) non respondents described 

c) rate different and no designation 
 

  



11 

 

COHORT STUDIES 
 

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Outcome 

categories. A maximum of two stars can be given for Comparability 

 

Selection 

1) Representativeness of the exposed cohort 

a) truly representative of the average _______________ (describe) in the community *  
b) somewhat representative of the average ______________ in the community * 

c) selected group of users eg nurses, volunteers 

d) no description of the derivation of the cohort 

2) Selection of the non exposed cohort 

a) drawn from the same community as the exposed cohort * 

b) drawn from a different source 

c) no description of the derivation of the non exposed cohort  

3) Ascertainment of exposure 

a) secure record (eg surgical records) * 

b) structured interview * 

c) written self report 
d) no description 

4) Demonstration that outcome of interest was not present at start of study 

a) yes * 

b) no 

 

Comparability 
1) Comparability of cohorts on the basis of the design or analysis 

a) study controls for _______________ (select the most important factor) * 

b) study controls for any additional factor * 

(this criterion could be modified to indicate specific control for a second important factor) 

 

Outcome 
1) Assessment of outcome  

a) independent blind assessment *  

b) record linkage * 

c) self report  

d) no description 

2) Was follow-up long enough for outcomes to occur 

a) yes (select an adequate follow up period for outcome of interest) * 

b) no 

3) Adequacy of follow up of cohorts 

a) complete follow up - all subjects accounted for * 

b) subjects lost to follow up unlikely to introduce bias - small number lost - > 95% follow up or description 
provided of those lost * 

c) follow up rate < 95% and no description of those lost 

d) no statement 
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CROSS-SECTIONAL STUDIES 
 

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure 

categories. A maximum of two stars can be given for Comparability. 

 

Selection 

1) Representativeness of the sample 

a) truly representative of the average in the target population * 
(all subjects or random sampling) 

b) somewhat representative of the average in the target group * 

(non-random sampling) 

c) selected group of users 

d) no description of the derivation of the included subjects 

2) Sample size 

a) justified and satisfactory (including sample size calculation) * 

b) not justified 

3) Non-respondents 

a) comparability between respondents and non-respondents characteristics is established, and the response 

rate is satisfactory * 
b) the response rate is unsatisfactory, or the comparability between respondents and non-respondents is 

unsatisfactory 

c) no description of the response rate or the characteristics of the responders and the non-responders 

4) Ascertainment of the exposure (risk factor) 

a) validated measurement tool * 

b) non-validated measurement tool, but the tool is available or described * 

c) no description of the measurement tool 

 

Comparability 

1) The subjects in different outcome groups are comparable, based on the study design or analysis. Confounding 

factors are controlled 
a) study controls for _______________ (select the most important factor) * 

b) study controls for any additional factor * 

(this criterion could be modified to indicate specific control for a second important factor) 

 

Outcome 

1) Assessment of outcome 

a) independent blind assessment * 

b) record linkage * 

c) self report 

d) no description 

2) Statistical test 

a) statistical test used to analyse the data clearly described, appropriate and measures of association 
presented including confidence intervals and probability level (p value) * 

b) statistical test not appropriate, not described or incomplete 
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Supplementary Tables 
 

 

Supplementary Table S1 

Characteristics of included studies reporting an association between delirium and urinary tract infection in adults aged 65 years and over 
 

First author, year 
a
, 

study country 
Study design 

Number of participants, 

age of participants, 

% of male of participants 

Study 

setting 

Diagnosis 

of delirium 
Diagnosis of UTI Results 

Alvarez-Perez, 2017  

Portugal 

Cohort, 

retrospective 

805 patients 

age ≥ 67 years 

mean age 73.9 SD 11.8 

male: 52.4 % 

clinical 
DSM-5 

criteria 

diagnosis recorded in 

medical files 

103 patients with delirium 

(of which 28 with UTI) 

702 patients without delirium 

(of which 81 with UTI) 

 

OR: 2.86; 95% CI: 1.75 - 4.68 

p-value: < 0.001 

(0,0000279510440095443) 

Amado Tineo, 2013  
Peru 

Cross-sectional, 
prospective 

172 patients 

age ≥ 60 years 
mean age 78.5 SD 8.3 

male: 44.2 % 

clinical 

Confusion 

Assessment 
Method 

(CAM) 

diagnosis recorded in 
medical files 

60 patients with delirium 

(of which 6 with UTI) 

112 patients without delirium 

(of which 12 with UTI) 
 

OR: 0.93; 95% CI: 0.33 - 2.60; 

p-value: 0.884 

Anderson, 2010  

USA 

Cohort, 

prospective 

350 residents 

age ≥ 65 years 

mean age 83.6 SD 6.9 

male: 34.3 % 

nursing 

home 

Confusion 

Assessment 

Method 

(CAM) 

diagnosis recorded in 

medical files 

197 residents with delirium 

(of which 19 with UTI) 

153 residents without delirium 

(of which 14 with UTI) 

 

OR: 1.06; 95% CI 0.51 - 2.19; 

p-value: 0.875 

Arshi, 2018  
USA 

Cohort, 
prospective 

8439 patients 

age ≥ 65 years 

median age in patients with 
delirium: 86 

median age in patients without 

delirium: 84 

male: 28.5 % 

clinical 

diagnosis 

recorded in 
medical 

files 

diagnosis recorded in 
medical files 

2569 patients with delirium 

(of which 154 with UTI) 

5870 patients without delirium 
(of which 252 with UTI) 

 

OR: 1.42; 95% CI 1.16 - 1.75 

p-value 0.001 
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Brouquet, 2010  

France 

Cohort, 

prospective 

118 patients 

age ≥ 75 years 

mean age 81.3 SD 4.8 

male: 47.5 % clinical 

Confusion 

Assessment 

Method 

(CAM) 

diagnosis recorded in 

medical files 

28 patients with delirium 

(of which 0 with UTI) 

90 patients without delirium 

(of which 5 with UTI) 

 

OR: 0.27; 95% CI: 0.01 - 5.09 

p-value 0.384 

de Bortoli Pereira, 2018  

Brazil 

Cross-sectional, 

prospective 

172 patients 

age ≥ 60 years 

mean age 71.2 SD 7.8 

male: 64.2 % clinical 

Confusion 

Assessment 

Method 
(CAM) 

diagnosis recorded in 

medical files 

30 patients with delirium 

(of which 7 with UTI) 

142 patients without delirium 

(of which 12 with UTI) 

 
OR: 3.30; 95% CI 1.17 - 9.26 

p-value: 0.023 

Edlund, 2001  

Sweden 

Cohort, 

prospective 

71 patients 

age ≥ 65 years 

mean age 78.8 SD 8.4 

male: 21.1 % clinical 
DSM-IV 

criteria 

diagnosis recorded in 

medical files 

19 patients with delirium 

(of which 9 with UTI) 

52 patients without delirium 

(of which 13 with UTI) 

 

OR: 2.70; 95% CI 0.90 - 8.09 

p-value 0.076  

Edlund, 2006  

Sweden 

Cohort, 

prospective 

400 patients 

age ≥ 70 years 

mean age 80.2 SD 6.0 

male: 44.2 % clinical 
DSM-IV 

criteria 

diagnosis recorded in 

medical files 

125 patients with delirium 

(of which 9 with UTI) 

275 patients without delirium 

(of which 11 with UTI) 
 

OR: 1.86; 95% CI 0.75 - 4.61 

p-value 0.179 

Elsamadicy, 2017  

USA 

Cohort, 

retrospective 

453 patients 

age ≥ 65 years 

mean age 72.5 SD 5.8 

male: 46.6 % 
clinical 

DSM-5 

criteria 

diagnosis recorded in 

medical files 

17 patients with delirium 

(of which 8 with UTI) 

436 patients without delirium 

(of which 51 with UTI) 

 

OR: 6.71; 95% CI 2.48 - 18.17 

p-value < 0.001 

(0,000180048146131595) 

Eriksson, 2010  

Sweden 

Cross-sectional, 

prospective 

395 participants 

age ≥ 85 years 

male: 0 % 

epidemiolo

gical 

DSM-IV 

criteria 

diagnosis recorded in 

medical files 

117 participants with UTI 

(of which 44 with delirium) 

278 participants without UTI 
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population 

study 

(of which 69 with delirium) 

 

OR: 1.83; 95% CI 1.15 - 2.90 

p-value 0.011 

Eriksson, 2011  

Sweden 

Cross-sectional, 

prospective 

504 participants 

age ≥ 85 years 

mean age 90.6 SD 4.7 

male: 0 % 
epidemiolo

gical 

population 

study 

DSM-IV 

criteria 

diagnosis recorded in 

medical files 

137 participants with delirium 

(of which 39 with UTI) 

367 participants without 

delirium 

(of which 48 with UTI) 

 

OR: 2.64; 95% CI 1.64 - 4.27 

p-value < 0.001 
(0,0000698627545547836) 

Gau, 2009  

USA 

Case-control, 

retrospective 

246 patients 

age ≥ 65 years 

mean age 82.4 SD 8.0 

male: 22.0 % 

clinical 

diagnosis 

recorded in 

medical 

files 

microbiological urine tests 

(urine culture) and 

presence of UTI 

symptoms: Positive urine 

culture (10^5 CFUs/mL or 

more of a urinary 

pathogen in a specimen) 

and at least one of the 

following clinical 

manifestations: local 

symptoms, fever, mental 
status change or delirium 

or other symptoms (eg, 

lower abdominal pain, 

nausea or emesis, falls) 

104 patients with UTI 

(of which 40 with delirium) 

142 patients without UTI 

(of which 11 with delirium) 

 

OR: 7.44; 95% CI 3.58 - 15.46 

p-value < 0.001 

(7,41764691891689E-08) 

Gual, 2018  

Spain 

Cohort, 

prospective 

909 patients 

age ≥ 65 years 

mean age 85.8 SD 6.7 

male: 39.9 % 
clinical 

Confusion 

Assessment 

Method 

(CAM) 

diagnosis recorded in 

medical files 

352 patients with delirium 

(of which 67 with UTI) 

557 patients without delirium 

(of which 35 with UTI) 

 

OR: 3.51; 95% CI 2.27 - 5.41 

p-value < 0.001 

(1,41210196868968E-08) 

Jitapunkul, 1992  
United Kingdom 

Cohort, 
prospective 

184 patients 

"elderly" patients 
mean age 81.7 SD 6.6 

clinical 
DSM-III-R 
criteria 

diagnosis recorded in 
medical files 

40 patients with delirium 

(of which 5 with UTI) 
144 patients without delirium 
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male: 40.8 % (of which 3 with UTI) 

 

OR: 6.71; 95% CI 1.53 - 29.45 

p-value 0.012 

Khurana. 2002  

India 

Cohort, 

prospective 

100 patients 

age ≥ 65 years 

mean age 71.3 SD 5.2 

male: 64.0 % clinical 

ICD-10 

research 

criteria 

diagnosis recorded in 

medical files 

27 patients with delirium 

(of which 4 with UTI) 

73 patients without delirium 

(of which 2 with UTI) 

 

OR: 6.17; 95% CI 1.06 - 35.93 

p-value 0.043 

Kobayashi, 2017  

Japan 

Cohort, 

retrospective 

262 patients 

age ≥ 80 years 
mean age 82.7 (range 80 - 91) 

male: 46.6 % clinical 

diagnosis 

recorded in 

medical 

files 

diagnosis recorded in 

medical files 

15 patients with delirium 

(of which 1 with UTI) 
247 patients without delirium 

(of which 5 with UTI) 

 

OR: 3.46; 95% CI 0.38 - 31.63 

p-value 0.272 

Large, 2013  

USA 

Cohort, 

prospective 

49 patients 

age ≥ 65 years 

median age in patients with 

delirium: 77.8 (IQR: 73.5-

83.5) 

median age in patients without 

delirium: 73.1 (IQR 70.1-
76.5) 

male: 81.6 % 

clinical 

Confusion 

Assessment 

Method 

(CAM) 

diagnosis recorded in 

medical files 

14 patients with delirium 

(of which 6 with UTI) 

35 patients without delirium 

(of which 5 with UTI) 

 

OR: 4.50; 95% CI 1.09 - 18.62 
p-value 0.038 

Lundström, 2004 
(“paper IV” in the dissertation) 

Sweden 

A control group 

from an RCT, 

was considered 

by us as a 

prospective 

cohort 

96 patients 

age ≥ 70 years 

mean age 82 SD 5.6 

male: 23.7 % clinical 
DSM-IV 

criteria 

diagnosis recorded in 

medical files 

73 patients with delirium 

(of which 44 with UTI) 

23 patients without delirium 

(of which 5 with UTI) 

 

OR: 5.46; 95% CI 1.83 - 16.35 

p-value 0.002 

Lundström, 2005  

Sweden 

A control group 

from an RCT, 

was considered 

by us as a 

200 patients 

age ≥ 70 years 

mean age 80.7 SD 6.2 

male: 49.5 % 

clinical 
DSM-IV 

criteria 

diagnosis recorded in 

medical files 

62 patients with delirium 

(of which 3 with UTI) 

138 patients without delirium 

(of which 4 with UTI) 
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prospective 

cohort 

OR: 1.70; 95% CI 0.37 - 7.85 

p-value 0.494 

Marcantonio, 2005  

USA 

Cohort, 

prospective 

258 residents 

age ≥ 65 years 

mean age 82 SD 7.6 

male: 67.1 % 
nursing 

home 

Confusion 

Assessment 

Method 

(CAM) 

diagnosis recorded in 

medical files 

188 residents with delirium 

(of which 22 with UTI) 

70 residents without delirium 

(of which 5 with UTI) 

 

OR: 1.72; 95% CI 0.63 - 4.74 

p-value 0.292 

Morandi, 2019  
Italy 

Cohort, 
retrospective 

519 patients 

age ≥ 65 years 

mean age 82.9 SD 9.4 

male: 20.8 % 
clinical 

Confusion 

Assessment 
Method 

(CAM) 

diagnosis recorded in 
medical files 

77 patients with delirium 

(of which 35 with UTI) 

442 patients without delirium 

(of which 101 with UTI) 
 

OR: 2.81; 95% CI 1.71 - 4.64 

p-value < 0.001 

(0,0000510578613921453) 

Olofsson, 2005  

Sweden 

Cohort, 

prospective 

61 patients 

age ≥ 70 years 

mean age 82.6 SD 6.2 

male: 34.4 % clinical 
DSM-IV 

criteria 

diagnosis recorded in 

medical files 

38 patients with delirium 

(of which 20 with UTI) 

23 patients without delirium 

(of which 4 with UTI) 

 

OR: 5.28; 95% CI 1.51 - 18.46 

p-value 0.009 

Olofsson, 2018  

Sweden 

Cohort, 

prospective 

134 patients 

age ≥ 70 years 
mean age 82.2 SD 6.2 

male: 25.2 % clinical 
DSM-IV-

TR criteria 

diagnosis recorded in 

medical files 

75 patients with delirium 

(of which 39 with UTI) 
59 patients without delirium 

(of which 13 with UTI) 

 

OR: 3.83; 95% CI 1.78 - 8.23 

p-value 0.001 

Perez-Ros, 2018  

Spain 

Case-control, 

retrospective 

306 residents 

age ≥ 65 years 

mean age 86 SD 7.2 

male: 24.7 % 
nursing 

home 

DSM-IV 

criteria and 

Confusion 

Assessment 

Method 

(CAM) 

diagnosis recorded in 

medical files 

184 residents with delirium 

(of which 68 with UTI) 

122 residents without delirium 

(of which 27 with UTI) 

 

OR: 2.06; 95% CI 1.22 - 3.48 

p-value 0.007 
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Raats, 2015  

Netherlands 

Cohort, 

prospective 

232 patients 

age ≥ 65 years 

median age in patients with 

delirium: 80 (IQR 7) 

median age in patients without 

delirium: 75 (IQR 10) 

male: 63.8 % 

clinical 

DSM-IV 

criteria and 

Delirium 

Observation 

Screening 

Scale 

(DOSS) 

diagnosis recorded in 

medical files 

35 patients with delirium 

(of which 3 with UTI) 

197 patients without delirium 

(of which 5 with UTI) 

 

OR: 3.60; 95% CI 0.82 - 15.81 

p-value 0.090 

Sandberg, 1999  
Sweden 

Cross-sectional, 
prospective 

717 participants 

age ≥ 75 years 

mean age 83.7 SD 5.2 

male: 55.4 % 

mixed 

(hospital, 

nursing 

homes, old 

people’s 
homes, 

home 

medical 

care 

patients) 

DSM-III-R 
criteria 

diagnosis recorded in 
medical files 

315 participants with delirium 

(of which 31 with UTI) 

402 participants without 

delirium 
(of which 26 with UTI) 

 

OR: 1.58; 95% CI 0.92 - 2.72 

p-value 0.100 

Schuurmans, 2003  

Netherlands 

Cohort, 

prospective 

92 patients 

age ≥ 70 years 

mean age 82.7 SD 6.7 

male: 13.0 % clinical 
DSM-IV 

criteria 

diagnosis recorded in 

medical files 

18 patients with delirium 

(of which 2 with UTI) 

74 patients without delirium 

(of which 3 with UTI) 

 

OR: 2.96; 95% CI 0.46 - 19.19 

p-value 0.256 

Stroomer-van Wijk, 2016  

Netherlands 

Case-control, 

prospective 

88 patients 
age ≥ 70 years 

mean age 86.5 SD 6.5 

male: 23.9 % 
clinical 

DSM-IV 

criteria 

diagnosis recorded in 

medical files 

44 patients with delirium 
(of which 21 with UTI) 

44 patients without delirium 

(of which 2 with UTI) 

 

OR: 19.17; 95% CI 4.12 -89.16 

p-value < 0.001 

(0,000165541776308231) 

Wojszel, 2018  

Poland 

Cohort, 

prospective 

286 patients 

age ≥ 60 years 

median age in patients with 

UTI 84 (IQR 77-88) 

median age in patients without 

UTI 83 (IQR 78-87) 
male: 37.4 % 

clinical 

Delirium 

Observation 

Screening 

(DOS) 

Scale 

microbiological urine tests 

(urine culture) and 

presence of UTI 

symptoms: A UTI was 

defined as the presence of 

a positive urine culture 
(uncontaminated 

45 patients with UTI 

(of which 13 with delirium) 

241 patients without UTI 

(of which 36 with delirium) 

 

OR: 2.31; 95% CI 1.11 - 4.83 
p-value 0.025 
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midstream urine sample) 

accompanied by urinary 

symptoms (complaints of 

dysuria, increased 

frequency of urination, 

urgency, and/or 

abdominal discomfort, 

and/or presence of fever 

(> 38.0 °C), flank or low 

back pain) and included 

the occurrence of 10^5 
CFUs/mL or more of a 

urinary pathogen in a 

specimen (or 10^3 

CFUs/mL or more if the 

urinary sample was 

catheterized). 

 
a full study reference is provided in the reference section in the main text of the publication 
 

List of abbreviations in alphabetical order: CFU: colony-forming unit; CI: confidence interval; DSM: Diagnostic and Statistical Manual of Mental Disorders 

(number refers to the edition); ICD: International Classification of Diseases (number refers to the edition); IQR: interquartile range; OR: odds ratio; SD: standard 

deviation; UTI: urinary tract infection. 
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Supplementary Table S2 

Characteristics of the only included study reporting an association between delirium and asymptomatic bacteriuria in adults aged 65 years and over 

 

First author, year 
a
, 

study country 
Study design 

Number of participants, 

age of participants, 

% of male of participants 

Study 

setting 

Diagnosis 

of delirium 
Diagnosis of AB Results 

Gau, 2009 

USA 

Case-control, 

retrospective 

192 patients 

age ≥ 65 years 

mean age 82.3 SD 8.0 

male: 21.9 % 

clinical 

diagnosis 

recorded in 

medical 

files 

absence of UTI symptoms 

in combination with 

urinalysis results 

demonstrating at least 

50,000 CFU per milliliter 

of a single uropathogen, 

pyuria (urine leukocyte 

count of at least 2 

neutrophils per high 

power field of spun 
urine), or nitrite positive 

test results. 

50 patients with AB 

(of which 6 with delirium) 

142 patients without AB 

(of which 11 with delirium) 

 

OR: 1.62; 95% CI: 0.57 - 4.65 

p-value: 0.366 

 
a full study reference is provided in the reference section in the main text of the publication 

 
List of abbreviations in alphabetical order: AB: asymptomatic bacteriuria; CFU: colony-forming unit; CI: confidence interval; OR: odds ratio; SD: standard 

deviation, UTI: urinary tract infection. 

 
 



 

Supplementary Table S3 

The list of articles excluded at the full text screening phase 

with indication of reasons for exclusion 
 

N Reference Reason for exclusion 

1 

Abawi M, Stella PR. Incidence, Predictive Factors and 

Impact of Delirium after Transcatheter Aortic Valve 

Implantation. Journal of the American College of 

Cardiology. 2015; 66(15, Suppl B): B249. DOI: 

10.1016/j.jacc.2015.08.629 

No associations of interest: the study 

does not report UTI or asymptomatic 

bacteriuria 

2 

Abawi M, Nijhoff F, Agostoni P, Emmelot-Vonk MH, De 

Vries R, Doevendans PA, Stella PR. Incidence, Predictive 

Factors, and Effect of Delirium After Transcatheter Aortic 

Valve Replacement. JACC: Cardiovascular Interventions. 

2016; 9(2): 160-168. DOI: 10.1016/j.jcin.2015.09.037 

No associations of interest: the study 

does not report UTI or asymptomatic 

bacteriuria 

3 

Abdel‐Halim M, Nicholson J, Hany T, Peristerakis I. 

Implementation of colorectal robotic surgery as part of a 

multidisciplinary robotic service, in a tertiary referral UK 
cancer centre. Colorectal Disease.  2018; 20: 57. DOI: 

10.1111/codi.14386 

No associations of interest: the study 

reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 
other 

4 

Adogwa O, Elsamadicy AA, Sergesketter A, Oyeyemi D, 

Galan D, Vuong VD, Khalid S, Cheng J, Bagley CA, 

Karikari IO. The Impact of Chronic Kidney Disease on 

Postoperative Outcomes in Patients Undergoing Lumbar 

Decompression and Fusion. World Neurosurgery. 2018; 

110: e266-e270. DOI: 10.1016/j.wneu.2017.10.147 

No associations of interest: the study 

reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 

other 

5 

Adunsky A, Nenaydenko O, Koren-Morag N, Puritz L, 

Fleissig Y, Arad M. Perioperative urinary retention, short-

term functional outcome and mortality rates of elderly hip 

fracture patients. Geriatrics and Gerontology International. 

2015; 15(1): 65-71. DOI: 10.1111/ggi.12229 

No associations of interest: the study 

reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 

other 

6 

Aguirre JA. Refresher course: Regional anesthesia to avoid 
postoperative cognitive dysfunction: What is the evidence? 

Regional Anesthesia and Pain Medicine. 2015; 40(5): 36-38. 

DOI: 10.1097/AAP.0000000000000308 

Not a primary study (review/comment) 

7 

Ahmed S, Leurent B, Sampson EL. Risk factors for incident 

delirium among older people in acute hospital medical units: 

a systematic review and meta-analysis. Age and Ageing. 

2014; 43(3): 326-333. DOI: 10.1093/ageing/afu022 

Not a primary study (review/comment) 

8 

Akcam NO, Tasar PT, Ulusoy MG, Altinel C, Sarikaya OF, 

Sahin S, Duman S, Akcicek F, Noyan A. The effect of 

delirium on mortality. Klinik Psikofarmakoloji Bulteni. 

2015; 25(Suppl 1): S129. ISSN: 1017-7833 

No associations of interest: the study 

does not report UTI or asymptomatic 

bacteriuria 

9 

Akula M, Badhiwala J, Jiang F, Akula Y, Hulme C, 

Fehlings M. Does The Morbidity & Mortality Justify 

Lumbar Fusion Surgery In Older Adults? Global Spine 
Journal. 2018; 8: 252S-253S. DOI: 

10.1177/2192568218771072 

Not a primary study (review/comment) 

10 

Alavi SM, Moogahi S. CONFUSION AND FEVER IN 

THE ELDERLY: THE NECESSITY OF LUMBAR 

PUNCTURE FOR CSF EXAMINATION. Pakistan Journal 

of Medical Sciences. 2008; 24(4): 520-524. ISSN: 1682-

024X 

No control group 

11 

Alfonso DT, Toussaint RJ, Alfonso BD, Strauss EJ, Steiger 

DT, Di Cesare PE. Nonsurgical Complications After Total 

Hip and Knee Arthroplasty. The American journal of 

Orthopedics (Belle Mead, NJ). 2006; 35(11): 503-510. 

PMID: 17152971 

Not a primary study (review/comment) 

12 
Aligue J, Baraldes A, Fons P, Bustamante E, Vives T, Guell 

I, Perez R. Home hospitalization unit: A cohort of 68 

No associations of interest: the study 

does not report delirium 
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nonagenarian patients. European Geriatric Medicine. 2011; 

2: S50. DOI: 10.1016/j.eurger.2011.06.002 

13 

Al-Khaled M, Matthis C, Eggers J. Stroke Complications: 

Incidence and Effects on Stroke Outcomes-Data from the 

Stroke Registry in the Federal State in Schleswig-Holstein, 

Germany. Neurology [Conference Publication: 65th 

American Academy of Neurology Annual Meeting. San 

Diego, CA United States]. 2013; 80(7, Supplement): 

P04.071. ISSN: 0028-3878 

No associations of interest: the study 

reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 

other 

14 

Alvarez-Nebreda M, Maranon E, Gonzalez de 
Villaumbrosia C, Gallego E, Gracia Y, Serra J. In-hospital 

mortality of elderly patients with hip fracture: clinical 

profile by causality. Journal of the American Geriatrics 

Society. 2010; 58: S73. DOI: 10.1111/j.1532-

5415.2010.02850.x 

No associations of interest: the study 
reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 

other 

15 

Anand AK, Kumar N, Gambhir IS. Clinicomicrobiological 

profile of the Indian elderly with sepsis. Annals of Tropical 

Medicine and Public Health. 2016; 9(5): 316-320. DOI: 

10.4103/1755-6783.188525 

No associations of interest: the study 

reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 

other 

16 

Aslaner MA, Boz M, Boz M, Celik A, Ahmedali A, Eroglu 

S, Metin Aksu N, Eroglu SE. Etiologies and delirium rates 

of elderly ED patients with acutely altered mental status: a 

multicenter prospective study. American Journal of 

Emergency Medicine. 2017; 35(1): 71-76. DOI: 
10.1016/j.ajem.2016.10.004 

No associations of interest: the study 

reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 

other 

17 

Asleh K, Sever R, Hilu S, Ron R, Gold A, Aharon M, Salai 

M, Justo D. Association Between Low Admission Norton 

Scale Scores and Postoperative Complications After 

Elective THA in Elderly Patients. Orthopedics. 2012; 35(9): 

e1302-e1306. DOI: 10.3928/01477447-20120822-13 

No associations of interest: the study 

reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 

other 

18 

Assantachai P, Suwanagool S, Gherunpong V, Charoensook 

B. Urinary Tract Infection in the Elderly: A Clinical Study. 

Journal of the Medical Association of Thailand. 1997; 

80(12): 753-759. PMID: 9470327 

No associations of interest: the study 

reports delirium and UTI/asymptomatic 

bacteriuria, but not in relation to each 

other 

19 
Assi MJ, Shaughnessy M. Demystifying delirium. The 

American Nurse. 2015; 47(4): 12. PMID: 26399081 

Not a primary study (review/comment) 

20 

Atalay A, Mete G, Turhan N. THE EFFECT OF 
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Supplementary Table S4 

Quality assessment of included studies according to the Newcastle-Ottawa Scale 

 

  Selection Comparability Outcome   

NEWCASTLE-OTTAWA SCALE 

FOR CASE CONTROL STUDIES 
1 2 3 4 5 6 7 8 9 Score 

Gau, 2009 1a 1a 0b 1a 1a, age 0 0d 1a 1a 6 

Perez-Ros, 2018 1a 1a 1a 1a 0 0 0d 1a 1a 6 

Stroomer-van Wijk, 2016 1a 1a 1a 1a 0 0 0d 1a 1a 6 

NEWCASTLE-OTTAWA SCALE 

FOR COHORT STUDIES 
1 2 3 4 5 6 7 8 9 Score 

Alvarez-Perez, 2017 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Anderson, 2010 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Arshi, 2018 1b 1a 0d 0b 0 0 1b 1a 1a 5 

Brouquet, 2010 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Edlund, 2001 1b 1a 1a 0b 0 0 0d 1a 1a 5 

Edlund, 2006 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Elsamadicy, 2017 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Gual, 2018 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Jitapunkul, 1992 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Khurana. 2002 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Kobayashi, 2017 1b 1a 0d 0b 0 0 1b 1a 1a 5 

Large, 2013 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Lundström, 2004 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Lundström, 2005 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Marcantonio, 2005 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Morandi, 2019 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Olofsson, 2005 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Olofsson, 2018 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Raats, 2015 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Schuurmans, 2003 1b 1a 1a 0b 0 0 1b 1a 1a 6 

Wojszel, 2018 1b 1a 1a 0b 0 0 1b 1a 1a 6 

NEWCASTLE-OTTAWA SCALE 

FOR CROSS-SECTIONAL STUDIES 
1 2 3 4 5 6 7 8   Score 

Amado Tineo, 2013 1b 1a 1a 1a 0 0 1b 1a   6 

de Bortoli Pereira, 2018 1b 1a 1a 1a 0 0 1b 1a   6 

Eriksson, 2010 1b 1a 1a 0c 1a, gender 0 1b 1a   6 

Eriksson, 2011 1b 1a 1a 1a 1a, gender 0 1b 1a   7 

Sandberg, 1999 1b 1a 1a 1a 1a, gender 0 0d 1a   6 
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Supplementary Table S5 

Complete list of all moderators of the meta-regression analysis 

 

Moderator 
Type of 

moderator 

Number 

of studies 

General data 

Publication year numerical 29 

Study country categorical 29 

Study type categorical 29 

Study temporality categorical 29 

Study setting categorical 29 

Method to establish the diagnosis of delirium categorical 29 

Method to establish the diagnosis of UTI categorical 29 

Quality of study (rating on the Newcastle-Ottawa Scale) numerical 29 

Mean age of study participants numerical 24 

Gender (% of male) of study participants numerical 29 

Socioeconomic status (the percentage of participants in the whole study group) 

Institutional care numerical 10 

Independent living numerical 7 

Race/Ethnicity (the percentage of participants in the whole study group) 

Caucasian race numerical 4 

Type and prevalence of medical comorbidities (the percentage of participants in the whole study group) 

Anemia numerical 4 

Atrial fibrillation numerical 5 

Constipation numerical 6 

COPD numerical 7 

Dehydration numerical 5 

Diabetes, unspecified numerical 13 

Falls numerical 7 

Heart failure, unspecified numerical 14 

Hip fracture numerical 8 

Hypertension numerical 11 

Impaired hearing numerical 8 

Impaired vision numerical 8 

Malignancy, unspecified numerical 5 

Malnutrition numerical 5 

Myocardial infarction numerical 9 

Pneumonia numerical 11 

Pulmonary embolism numerical 4 

Renal failure numerical 7 

Smoking numerical 6 

Stroke numerical 14 

Urinary catheter numerical 8 

Urinary retention numerical 6 

Type and prevalence of psychiatric comorbidities (the percentage of participants in the whole study group) 

Dementia numerical 20 

Depression numerical 10 

Type of received medication (and percentage of receiving participants in the whole study group) 

Antidepressants numerical 5 

Benzodiazepines numerical 5 

Diuretics numerical 4 

Drugs with anticholinergic properties numerical 4 

Neuroleptics numerical 8 

Opioids numerical 6 
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Supplementary Table S6 

List of data from each included study used for meta-regression 
 

Alvarez-Perez, 2017 General data 

Publication year: 2017; Country of study (categorical moderator): Portugal; Type of 

the study (categorical moderator): cohort; Study temporality (categorical moderator): 

retrospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 

(any version); Method to establish the diagnosis of UTI (categorical moderator): 

diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 
score): 6; Mean age (all study participants): 73.9 years; Gender (% of male among all 

study participants): 52.4% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Atrial fibrillation 27.7%; Diabetes 22.73%; Hypertension 80.62%; Smoking 19.75%; 

Stroke 100% 

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 4.35% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Amadeo Tineo, 2013 General data 

Publication year: 2013; Country of study (categorical moderator): Peru; Type of the 
study (categorical moderator): cross-sectional; Study temporality (categorical 

moderator): prospective; Study setting (categorical moderator): clinical; Method to 

establish the diagnosis of delirium (categorical moderator): scales accordance to 

criteria of DSM or ICD (any version); Method to establish the diagnosis of UTI 

(categorical moderator): diagnosis recorded in medical files; Quality of study 

(Newcastle-Ottawa scale total score): 6; Mean age (all study participants): 78.5 years; 

Gender (% of male among all study participants): 44.2% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Malignancy 22.09%; Renal Failure 8.72% 

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 19.77% 

 

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Benzodiazepines 12.21%; Diuretics 17.44%; Neuroleptics 1.74% 

Anderson, 2010 General data 
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Publication year: 2010; Country of study (categorical moderator): USA; Type of the 

study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): nursing home; Method to 

establish the diagnosis of delirium (categorical moderator): scales accordance to 

criteria of DSM or ICD (any version); Method to establish the diagnosis of UTI 

(categorical moderator): diagnosis recorded in medical files; Quality of study 

(Newcastle-Ottawa scale total score): 6; Mean age (all study participants): 83.6 years; 

Gender (% of male among all study participants): 34.3% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
COPD 0%; Dehydration 5.14%; Falls 27.14%; Heart Failure 3.71%; Hypertension 

0.86%; Malnutrition 0.29%; Myocardial Infarction 0%; Pneumonia 5.43%; 
Pulmonary Embolism 0%; Renal Failure 0.57; Stroke 0%; Urinary Retention 1.43% 

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
No data relevant for meta-regression 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Arshi, 2018 General data 

Publication year: 2018; Country of study (categorical moderator): USA; Type of the 

study (categorical moderator): cohort; Study temporality (categorical moderator): 
prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): diagnosis recorded in medical files; 

Method to establish the diagnosis of UTI (categorical moderator): diagnosis recorded 

in medical files; Quality of study (Newcastle-Ottawa scale total score): 5; Gender (% 

of male among all study participants): 28.5% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
Caucasian race 94.05% 
  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
COPD 10.72%; Diabetes 17.57%; Heart Failure 4.09%; Hip Fracture 100%; 

Hypertension 69.04%; Myocardial Infarction 2.97%; Pneumonia 4.25%; Pulmonary 

Embolism 0.76%; Renal Failure 2.96%; Smoking 8.44% 

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 31.45%;  

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Broquet, 2010 General data 

Publication year: 2010; Country of study (categorical moderator): France; Type of 

the study (categorical moderator): cohort; Study temporality (categorical moderator): 
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prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): scales accordance to criteria of DSM 

or ICD (any version); Method to establish the diagnosis of UTI (categorical 

moderator): diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa 

scale total score): 6; Mean age (all study participants): 81.3 years; Gender (% of male 

among all study participants): 47.5% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Diabetes 11.86%; Heart Failure 0.85%; Malignancy 87.29%; Myocardial Infarction 

2.54%; Pneumonia 7.63%; Pulmonary Embolism 0.85%; Smoking 10.17%; Stroke 

0.85% 

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
No data relevant for meta-regression 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Opioids 97.46% 

De Bortoli Perreira, 

2018 

General data 

Publication year: 2018; Country of study (categorical moderator): Brazil; Type of the 

study (categorical moderator): cross-sectional; Study temporality (categorical 

moderator): prospective; Study setting (categorical moderator): clinical; Method to 

establish the diagnosis of delirium (categorical moderator): scales accordance to 
criteria of DSM or ICD (any version); Method to establish the diagnosis of UTI 

(categorical moderator): diagnosis recorded in medical files; Quality of study 

(Newcastle-Ottawa scale total score): 6; Mean age (all study participants): 71.2 years; 

Gender (% of male among all study participants): 64.2% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression  

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Renal Failure 12.79% 

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 13.95%;  

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Opioids 5.81% 

Edlund, 2001 General data 
Publication year: 2001; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 

(any version); Method to establish the diagnosis of UTI (categorical moderator): 
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diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 

score): 5; Mean age (all study participants): 78.8 years; Gender (% of male among all 

study participants): 21.1% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Hip Fracture 100%; Pneumonia 2.82% 

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 4.23%; Depression 9.86%  

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Drugs with anticholinergic properties 19.72%; Neuroleptics 11.27% 

Edlund, 2006 General data 

Publication year: 2006; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 

(any version); Method to establish the diagnosis of UTI (categorical moderator): 

diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 

score): 6; Mean age (all study participants): 80.2 years; Gender (% of male among all 

study participants): 44.3% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Atrial Fibrillation 19.75%; Constipation 7.25%; Diabetes 33%; Heart Failure 25.5%; 

Hypertension 38%; Malignancy 3.75%; Myocardial Infarction 7.25%; Pneumonia 

5.75%; Stroke 21%; Urinary Catheter 4.25%  
  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 2.5%; Depression 3% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Antidepressant 3.25%; Benzodiazepines 6.75%; Diuretics 58%; Neuroleptics 9.5%; 

Opioids 9.75% 

Elsamadicy, 2017 General data 

Publication year: 2017; Country of study (categorical moderator): USA; Type of the 

study (categorical moderator): cohort; Study temporality (categorical moderator): 
retrospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 

(any version); Method to establish the diagnosis of UTI (categorical moderator): 

diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 
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score): 6; Mean age (all study participants): 72.5 years; Gender (% of male among all 

study participants): 46.6% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
Caucasian race 83.66% 
  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Atrial Fibrillation 8.61%; COPD 3.09%; Diabetes 20.09%; Heart Failure 5.96%; 

Hypertension 66.23%; Myocardial Infarction 3.53%; Pneumonia 3.97%; Pulmonary 

Embolism 1.1%; Renal Failure 0.66%; Smoking 11.26% 

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
No data relevant for meta-regression 

 

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Eriksson, 2010 General data 

Publication year: 2010; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): cross-sectional; Study temporality (categorical 

moderator): prospective; Study setting (categorical moderator): epidemiological 

population study; Method to establish the diagnosis of delirium (categorical 

moderator): accordance to criteria of DSM or ICD (any version); Method to establish 

the diagnosis of UTI (categorical moderator): diagnosis recorded in medical files; 

Quality of study (Newcastle-Ottawa scale total score): 6; Gender (% of male among 

all study participants): 0.0% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 49.48% 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Constipation 43.04%; Diabetes 15.19%; Falls 42.03%; Heart Failure 35.19%; Hip 

Fracture 10.63%; Stroke 10.63%; Urinary Catheter 1.77%;  
  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 49.62%; Depression 39.24% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Eriksson, 2011 General data 

Publication year: 2011; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): cross-sectional; Study temporality (categorical 

moderator): prospective; Study setting (categorical moderator): epidemiological 
population study; Method to establish the diagnosis of delirium (categorical 

moderator): accordance to criteria of DSM or ICD (any version); Method to establish 

the diagnosis of UTI (categorical moderator): diagnosis recorded in medical files; 

Quality of study (Newcastle-Ottawa scale total score): 7; Mean age (all study 

participants): 90.6 years; Gender (% of male among all study participants): 0.0% 
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Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 47.22% 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Constipation 42.66%; Heart Failure 32.94%; Hypertension 63.49%;  Stroke 1.59%; 

Urinary Catheter 1.79%;  

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 46.43%; Depression 37.9% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Gau, 2009 General data 
Publication year: 2009; Country of study (categorical moderator): USA; Type of the 

study (categorical moderator): case–control; Study temporality (categorical 

moderator): retrospective; Study setting (categorical moderator): clinical; Method to 

establish the diagnosis of delirium (categorical moderator): diagnosis recorded in 

medical files; Method to establish the diagnosis of UTI (categorical moderator): 

microbiological urine tests and presence of UTI symptoms; Quality of study 

(Newcastle-Ottawa scale total score): 6; Mean age (all study participants): 82.4 years; 

Gender (% of male among all study participants): 22.0% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 36.18% 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Diabetes 18.7%; Falls 17.89%; Hypertension 52.85%; Pneumonia 15.04%; Stroke 

22.76%; Urinary Catheter 43.9%  

  

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
No data relevant for meta-regression 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Gual, 2018 General data 

Publication year: 2018; Country of study (categorical moderator): Spain; Type of the 

study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): scales accordance to criteria of DSM 

or ICD (any version); Method to establish the diagnosis of UTI (categorical 

moderator): diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa 
scale total score): 6; Mean age (all study participants): 85.8 years; Gender (% of male 

among all study participants): 39.9% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
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Institutional Care 24.2% 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
COPD 37.18%; Diabetes 33.66%; Heart Failure 49.39%; Malnutrition 40.7% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 43.78% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Jitapunkul, 1992 General data 

Publication year: 1992; Country of study (categorical moderator): United Kingdom; 

Type of the study (categorical moderator): cohort; Study temporality (categorical 

moderator): prospective; Study setting (categorical moderator): clinical; Method to 

establish the diagnosis of delirium (categorical moderator): accordance to criteria of 
DSM or ICD (any version); Method to establish the diagnosis of UTI (categorical 

moderator): diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa 

scale total score): 6; Mean age (all study participants): 81.7 years; Gender (% of male 

among all study participants): 40.8% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 
  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
COPD 5.43%; Pneumonia 3.8%; Stroke 12.5% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 17.93% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Khurana, 2002 General data 
Publication year: 2002; Country of study (categorical moderator): India; Type of the 

study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 

(any version); Method to establish the diagnosis of UTI (categorical moderator): 

diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 

score): 6; Mean age (all study participants): 71.3 years; Gender (% of male among all 

study participants): 64.0% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 
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Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Impaired Hearing 32%; Impaired Vision 46% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
No data relevant for meta-regression 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Kobayashi, 2017 General data 

Publication year: 2017; Country of study (categorical moderator): Japan; Type of the 

study (categorical moderator): cohort; Study temporality (categorical moderator): 

retrospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): diagnosis recorded in medical files; 

Method to establish the diagnosis of UTI (categorical moderator): diagnosis recorded 

in medical files; Quality of study (Newcastle-Ottawa scale total score): 5; Mean age 

(all study participants): 82.7 years; Gender (% of male among all study participants): 

46.6% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Diabetes 15.27%; Hypertension 43.51%; Smoking 1.53%; Stroke 1.15%  

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 0% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Opioids 5.73% 

Large, 2013 General data 

Publication year: 2013; Country of study (categorical moderator): USA; Type of the 

study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): scales accordance to criteria of DSM 

or ICD (any version); Method to establish the diagnosis of UTI (categorical 
moderator): diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa 

scale total score): 6; Gender (% of male among all study participants): 81.6% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Independent Living 97.96% 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
Caucasian race 79.59% 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
No data relevant for meta-regression 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
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No data relevant for meta-regression 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Lundström, 2004 General data 

Publication year: 2004; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): 3; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 
(any version); Method to establish the diagnosis of UTI (categorical moderator): 

diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 

score): 6; Mean age (all study participants): 82.0 years; Gender (% of male among all 

study participants): 23.7% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Independent Living 62.5% 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 
  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Anemia 82.29%; Constipation 48.96%; Falls 27.08%; Heart Failure 11.46%; Hip 

Fracture 100%; Myocardial Infarction 4.17%; Pneumonia 3.13%; Stroke 1.04%; 

Urinary Retention 18.75% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Depression 55.21% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Lundström, 2005 General data 

Publication year: 2005; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): 3; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 

(any version); Method to establish the diagnosis of UTI (categorical moderator): 

diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 

score): 6; Mean age (all study participants): 80.7 years; Gender (% of male among all 

study participants): 49.5% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Independent Living 88% 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Diabetes 23.5%; Heart Failure 25.5%; Impaired Hearing 4%; Impaired Vision 17.5%; 

Malignancy 13%; Myocardial Infarction 4.5%; Stroke 25% 
 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 4.5% 
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Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Benzodiazepines 7%; Diuretics 60%; Neuroleptics 9% 

Marcantonio, 2005 General data 

Publication year: 2005; Country of study (categorical moderator): USA; Type of the 

study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): nursing home; Method to 

establish the diagnosis of delirium (categorical moderator): scales accordance to 

criteria of DSM or ICD (any version); Method to establish the diagnosis of UTI 

(categorical moderator): diagnosis recorded in medical files; Quality of study 
(Newcastle-Ottawa scale total score): 6; Mean age (all study participants): 82.0 years; 

Gender (% of male among all study participants): 67.1% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
Caucasian race 71.32% 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Dehydration 4.26%; Heart Failure 4.65%; Pneumonia 7.75% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 16.67% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Morandi, 2019 General data 

Publication year: 2019; Country of study (categorical moderator): Italy; Type of the 
study (categorical moderator): cohort; Study temporality (categorical moderator): 

retrospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): scales accordance to criteria of DSM 

or ICD (any version); Method to establish the diagnosis of UTI (categorical 

moderator): diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa 

scale total score): 6; Mean age (all study participants): 82.9 years; Gender (% of male 

among all study participants): 20.8% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

  

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Falls 10.02%; Malnutrition 29.48;  

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 17.34% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Olofsson, 2005 General data 
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Publication year: 2005; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 

(any version); Method to establish the diagnosis of UTI (categorical moderator): 

diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 

score): 6; Mean age (all study participants): 82.6 years; Gender (% of male among all 

study participants): 34.4% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 34.43%; Independent Living 65.57% 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Anemia 96.72%; Constipation 47.54%; Dehydration 13.11%; Diabetes 24.59%; Falls 

18.03%; Heart Failure 21.31%; Hip Fracture 100%; Hypertension 40.98%; Impaired 
Hearing 47.54%; Impaired Vision 57.38%; Urinary Retention 9.84%;  

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 32.79%; Depression 34.43% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Anti Depressant 31.15%; Benzodiazepines 29.51%; Diuretics 42.62% 

Olofsson, 2018 General data 

Publication year: 2018; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): cohort; Study temporality (categorical moderator): 
prospective; Study setting (categorical moderator): clinical; Method to establish the 

diagnosis of delirium (categorical moderator): accordance to criteria of DSM or ICD 

(any version); Method to establish the diagnosis of UTI (categorical moderator): 

diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa scale total 

score): 6; Mean age (all study participants): 82.2 years; Gender (% of male among all 

study participants): 25.2% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Independent Living 81.34% 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Constipation 42.54%; Diabetes 20.15%; Falls 18.03%; Hip Fracture 100%; 

Hypertension 45.52%; Impaired Hearing 44.78%; Impaired Vision 35.82%; Urinary 

Retention 17.91%;  

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 0%; Depression 29.85% 
  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Anti Depressant 24.63%; Neuroleptics 5.22% 

Perez-Ros, 2018 General data 
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Publication year: 2018; Country of study (categorical moderator): Spain; Type of the 

study (categorical moderator): case–control; Study temporality (categorical 

moderator): retrospective; Study setting (categorical moderator): nursing home; 

Method to establish the diagnosis of delirium (categorical moderator): both DSM or 

ICD criteria (any version) and validated rating scales; Method to establish the 

diagnosis of UTI (categorical moderator): diagnosis recorded in medical files; 

Quality of study (Newcastle-Ottawa scale total score): 6; Mean age (all study 

participants): 86.0 years; Gender (% of male among all study participants): 24.7% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 100% 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Anemia 24.51%; COPD 7.52%; Hip Fracture 20.92%; Impaired Hearing 16.34%; 

Impaired Vision 53.59%; Renal Failure 16.34%; Stroke 18.3%; Urinary Catheter 
1.31% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 54.9%; Depression 33.33% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Anti Depressant 34.31%; Drugs with anticholinergic properties 22.22%; Neuroleptics 

25.16% 

Raats, 2015 General data 

Publication year: 2015; Country of study (categorical moderator): Netherlands; Type 
of the study (categorical moderator): cohort; Study temporality (categorical 

moderator): prospective; Study setting (categorical moderator): clinical; Method to 

establish the diagnosis of delirium (categorical moderator): both DSM or ICD criteria 

(any version) and validated rating scales; Method to establish the diagnosis of UTI 

(categorical moderator): diagnosis recorded in medical files; Quality of study 

(Newcastle-Ottawa scale total score): 6; Gender (% of male among all study 

participants): 63.8% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 3.02% 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Anemia 55.17%; Hypertension 50.86%; Impaired Hearing 29.74%; Impaired Vision 

29.31%; Malignancy 78.02%; Smoking 16.38%; Urinary Retention 3.88% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
No data relevant for meta-regression 
  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 

Sandberg, 1999 General data 
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Publication year: 1999; Country of study (categorical moderator): Sweden; Type of 

the study (categorical moderator): cross-sectional; Study temporality (categorical 

moderator): prospective; Study setting (categorical moderator): mixed; Method to 

establish the diagnosis of delirium (categorical moderator): accordance to criteria of 

DSM or ICD (any version); Method to establish the diagnosis of UTI (categorical 

moderator): diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa 

scale total score): 6; Mean age (all study participants): 83.7 years; Gender (% of male 

among all study participants): 55.4% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 55.51% 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Atrial Fibrillation 10.88%; Impaired Hearing 46.16%; Impaired Vision 60.25%; 

Myocardial Infarction 1.95%; Pneumonia 1.12%; Stroke 5.3%; Urinary Catheter 
4.6%; Urinary Retention 1.53% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 33.19%; Depression 6.28% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Drugs with anticholinergic properties 32.22%; Neuroleptics 22.18% 

Schuurmans, 2003 General data 

Publication year: 2003; Country of study (categorical moderator): Netherlands; Type 

of the study (categorical moderator): cohort; Study temporality (categorical 
moderator): prospective; Study setting (categorical moderator): clinical; Method to 

establish the diagnosis of delirium (categorical moderator): accordance to criteria of 

DSM or ICD (any version); Method to establish the diagnosis of UTI (categorical 

moderator): diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa 

scale total score): 6; Mean age (all study participants): 82.7 years; Gender (% of male 

among all study participants): 13.0% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 31.52%; Independent Living 65.22% 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Dehydration 10.87%; Hip Fracture 100%; Malnutrition 3.26%; Urinary Catheter 

85.87% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
No data relevant for meta-regression 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Opioids 81.52% 

Stroomer-Van Wijk, 

2016 

General data 

Publication year: 2016; Country of study (categorical moderator): Netherlands; Type 

of the study (categorical moderator): case–control; Study temporality (categorical 
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moderator): prospective; Study setting (categorical moderator): clinical; Method to 

establish the diagnosis of delirium (categorical moderator): accordance to criteria of 

DSM or ICD (any version); Method to establish the diagnosis of UTI (categorical 

moderator): diagnosis recorded in medical files; Quality of study (Newcastle-Ottawa 

scale total score): 6; Mean age (all study participants): 86.5 years; Gender (% of male 

among all study participants): 23.9% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
Institutional Care 37.5%; Independent Living 62.5% 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 

  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Atrial Fibrillation 23.86%; COPD 12.5%; Dehydration 18.18%; Diabetes 18.18%; 

Falls 21.59%; Heart Failure 18.18%; Impaired Hearing 47.73%; Impaired Vision 

44.32%; Malnutrition 20.45%; Myocardial Infarction 1.14% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 77.27% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
Antidepressant 5.68%; Benzodiazepines 26.14%; Drugs with anticholinergic 

properties 67.05%; Neuroleptics 12.5%; Opioids 12.5% 

Wojszel, 2018 General data 

Publication year: 2018; Country of study (categorical moderator): Poland; Type of 

the study (categorical moderator): cohort; Study temporality (categorical moderator): 

prospective; Study setting (categorical moderator): clinical; Method to establish the 
diagnosis of delirium (categorical moderator): scales accordance to criteria of DSM 

or ICD (any version); Method to establish the diagnosis of UTI (categorical 

moderator): microbiological urine tests and presence of UTI symptoms; Quality of 

study (Newcastle-Ottawa scale total score): 6; Gender (% of male among all study 

participants): 37.4% 

 

Socioeconomic status of participants in the whole group (relevant for meta-

regression) 
No data relevant for meta-regression 

 

Race/Ethnicity of participants in the whole group (relevant for meta-regression) 
No data relevant for meta-regression 
  

Type and prevalence of medical comorbidities in the whole group (relevant for 

meta-regression) 
Heart Failure 61.9%; Renal Failure 39.51%; Stroke 13.99%; Urinary Catheter 2.8% 

 

Type and prevalence of psychiatric comorbidities in the whole group (relevant 

for meta-regression) 
Dementia 32.52%; Depression 53.5% 

  

Type of received medication (and percentage of receiving participants) in the 

whole group (relevant for meta-regression) 
No data relevant for meta-regression 
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Supplementary Tables S7 – S12 

Results of a meta-regression with categorical moderators 
 

Supplementary Table S7 

Results of a meta-regression with the country of study as a categorical moderator 
 

Covariate: study country 

Number of studies: 29 

Reference subgroup: USA (9 studies) 

Q = 8.62; df = 12; p = 0.735 

R2 = 0.00 

 

 Coefficient 
Standard 

Error 

95% confidence 

interval 
Z-value 

2-sided 

p-value 
VIF 

Lower 

limit 

Upper 

limit 

Intercept 0.941 0.261 0.429 1.453 3.60 0.000 4.243 

Brazil 0.252 0.764 -1.245 1.750 0.33 0.741 1.097 

France -2.240 1.592 -5.361 0.880 -1.41 0.159 1.021 

India 0.880 1.055 -1.189 2.948 0.83 0.405 1.049 

Italy 0.094 0.610 -1.101 1.288 0.15 0.878 1.160 

Japan 0.300 1.258 -2.165 2.765 0.24 0.812 1.034 

Netherlands 0.886 0.611 -0.311 2.083 1.45 0.147 1.159 

Peru -1.018 0.765 -2.517 0.481 -1.33 0.183 1.097 

Poland -0.102 0.669 -1.413 1.209 -0.15 0.879 1.130 

Portugal 0.111 0.608 -1.080 1.302 0.18 0.855 1.161 

Spain 0.058 0.466 -0.855 0.971 0.12 0.901 1.301 

Sweden -0.007 0.340 -0.674 0.660 -0.02 0.983 1.612 

United Kingdom 0.963 0.936 -0.870 2.797 1.03 0.303 1.063 

 

 
 

 

Supplementary Table S8 

Results of a meta-regression with the type of the study as a categorical moderator 
 

Covariate: type of the study 

Number of studies: 29 
Reference subgroup: cohort studies (19 studies) 

Q = 4.58; df = 3; p = 0.205 

R2 = 0.00 

 

 Coefficient 
Standard 

Error 

95% confidence 

interval 
Z-value 

2-sided 

p-value 
VIF 

Lower 

limit 

Upper 

limit 

Intercept 0.986 0.152 0.688 1.284 6.49 0.000 1.629 

cross-sectional studies -0.337 0.293 -0.911 0.236 -1.15 0.249 1.059 

case-control studies 0.561 0.383 -0.190 1.313 1.46 0.143 1.051 

control groups in RCTs 0.261 0.577 -0.869 1.391 0.45 0.651 1.025 

 

  



72 

 

Supplementary Table S9 

Results of a meta-regression with the study temporality as a categorical moderator 
 

Covariate: study temporality 

Number of studies: 29 

Reference subgroup: prospective studies (23 studies) 

Q = 1.96; df = 1; p = 0.162 

R2 = 0.14 

 

 Coefficient 
Standard 

Error 

95% confidence interval 
Z-

value 

2-sided 

p-value 
VIF Lower 

limit 

Upper 

limit 

Intercept 0.885 0.130 0.631 1.139 6.82 0.000 1.336 

retrospective studies 0.362 0.259 -0.145 0.869 1.40 0.162 1.000 

 

 

 

 

Supplementary Table S10 

Results of a meta-regression with the study setting as a categorical moderator 
 

Covariate: study setting 

Number of studies: 29 

Reference subgroup: clinical samples (23 studies) 

Q = 4.87; df = 3; p = 0.181 

R2 = 0.00 
 

 Coefficient 
Standard 

Error 

95% confidence interval Z-

value 

2-sided 

p-value 
VIF 

Lower limit Upper limit 

Intercept 1.161 0.149 0.870 1.452 7.81 0.000 1.405 

nursing home samples -0.707 0.382 -1.455 0.041 -1.85 0.064 1.029 

epidemiological samples -0.375 0.406 -1.172 0.422 -0.92 0.356 1.028 

mixed samples -0.704 0.572 -1.826 0.417 -1.23 0.218 1.017 

 

 

 

 

Supplementary Table S11 

Results of a meta-regression 

with the method to establish the diagnosis of delirium as a categorical moderator 
 

Covariate: method to establish the diagnosis of delirium 

Number of studies: 29 

Reference subgroup: accordance to criteria of DSM or ICD (any version) (15 studies) 

Q = 2.03; df = 3; p = 0.566 

R2 = 0.00 

 

 Coefficient 
Standard 

Error 

95% confidence 

interval 
Z-value 

2-sided 

p-value 
VIF 

Lower 

limit 
Upper 

limit 

Intercept 1.150 0.175 0.808 1.493 6.58 0.000 2.036 

validated rating scales -0.391 0.279 -0.938 0.157 -1.40 0.162 1.124 

both DSM or ICD criteria 

and validated rating scales 
-0.278 0.488 -1.235 0.678 -0.57 0.569 1.064 

diagnosis recorded in 

medical files 
-0.135 0.394 -0.907 0.638 -0.34 0.733 1.095 
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Supplementary Table S12 

Results of a meta-regression 

with the method to establish the diagnosis of UTI as a categorical moderator 
 

Covariate: method to establish the diagnosis of UTI 

Number of studies: 29 

Reference subgroup: microbiological urine tests and presence of UTI symptoms (2 studies) 

Q = 1.42; df = 1; p = 0.233 

R2 = 0.09 

 

 Coefficient 
Standard 

Error 

95% confidence 

interval 
Z-value 

2-sided 

p-value 
VIF 

Lower 

limit 

Upper 

limit 

Intercept 1,425 0,391 0,658 2,191 3,64 0,000 11,747 

diagnosis recorded in 
medical files 

-0,487 0,409 -1,288 0,314 -1,19 0,233 1,000 
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Supplementary Table S13 

Results of a meta-regression with numerical moderators 
 

Covariate 
Number 

of studies 
Coefficient 

Standard 

Error 

95% confidence 

interval 
Z-value P-value 

Lower 

limit 

Upper 

limit 

Publication year 29 0.000 0.018 -0.034 0.035 0.03 0.978 

Quality of study (rating on the 

Newcastle-Ottawa Scale) 
29 0.269 0.266 -0.253 0.792 1,01 0.312 

Mean age 24 -0.014 0.026 -0.065 0.038 -0.52 0.603 

Gender (% of male) 29 -0.000 0.006 -0.012 0.012 -0.05 0.964 

Institutional care 10 -0.011 0.007 -0.026 0.003 -1.56 0.119 

Independent living 7 -0.024 0.020 -0.063 0.014 -1.25 0.211 

Caucasian race 4 -0.016 0.058 -0.130 0.098 -0.27 0.784 

Anemia 4 0.015 0.008 0.000 0.030 1,93 0.053 

Atrial fibrillation 5 0.015 0.057 -0.096 0.126 0.27 0.788 

Constipation 6 0.015 0.015 -0.014 0.044 0.99 0.322 

COPD 7 0.012 0.023 -0.033 0.057 0.51 0.608 

Dehydration 5 0.188 0.053 0.084 0.292 3.53 0.000 

Diabetes 13 0.007 0.034 -0.059 0.072 0.20 0.840 

Falls 7 -0.032 0.033 -0.096 0.033 -0.97 0.332 

Heart failure, unspecified 14 0.006 0.009 -0.011 0.023 0.71 0.480 

Hip fracture 8 0.005 0.005 -0.006 0.015 0.83 0.409 

Hypertension 11 0.009 0.010 -0.011 0.030 0.89 0.374 

Impaired hearing 8 0.020 0.019 -0.017 0.057 1.06 0.291 

Impaired vision 8 -0.009 0.019 -0.047 0.028 -0.49 0.623 

Malignancy 5 0.001 0.012 -0.021 0.024 0.12 0.906 

Malnutrition 5 0.022 0.019 -0.016 0.060 1.14 0.253 

Myocardial infarction 9 0.039 0.128 -0.212 0.290 0.31 0.760 

Pneumonia 11 0.067 0.055 -0.041 0.176 1.22 0.223 

Pulmonary embolism 4 1.166 1.031 -0.854 3.186 1.13 0.258 

Renal failure 7 0.008 0.016 -0.025 0.040 0.46 0.645 

Smoking 6 0.028 0.068 -0.106 0.162 0.40 0.686 

Stroke 14 0.004 0.005 -0.006 0.014 0.72 0.474 

Urinary catheter 8 0.020 0.007 0.005 0.035 2.68 0.007 

Urinary retention 6 0.070 0.023 0.024 0.115 3.02 0.003 

Dementia 20 0.002 0.006 -0.010 0.015 0.34 0.735 

Depression 10 0.009 0.007 -0.005 0.023 1.30 0.192 

Antidepressants 5 -0.013 0.029 -0.071 0.044 -0.46 0.646 

Benzodiazepines 5 0.081 0.039 0.004 0.159 2.07 0.039 

Diuretics 4 0.015 0.023 -0.029 0.060 0.67 0.504 

Drugs with anticholinergic 

properties 
4 0.043 0.022 0.001 0.086 2.02 0.043 

Neuroleptics 8 -0.003 0.030 -0.061 0.055 -0.11 0.911 

Opioids 6 -0.015 0.014 -0.042 0.012 -1.07 0.283 
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Supplementary Figures 
 

 

Supplementary Figure S1 

Funnel plot: all studies 
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Supplementary Figure S2 

Forest plot: After removing the study with the highest weight 
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Supplementary Figure S3 

Funnel plot: After removing the study with the highest weight 
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Supplementary Figure S4 

Forest plot: After removing one clear outlier 
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Supplementary Figure S5 

Funnel plot: After removing one clear outlier 
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Supplementary Figure S6. 

Forest plot: Studies comparing participants with delirium to controls without delirium 
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Supplementary Figure S7 

Funnel plot: Studies comparing participants with delirium to controls without delirium 
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Supplementary Figure S8 

Forest plot: Studies comparing participants with UTI to non-UTI controls 
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Supplementary Figure S9 

Funnel plot: Studies comparing participants with UTI to non-UTI controls 
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Supplementary Figure S10 

Forest plot: Studies with a diagnosis of delirium based on DSM or ICD criteria 
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Supplementary Figure S11 

Funnel plot: Studies with a diagnosis of delirium based on DSM or ICD criteria 
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Supplementary Figure S12 

Forest plot: Studies with a diagnosis of UTI based on microbiological urine tests 
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Supplementary Figure S13 

Forest plot: Studies conducted in the clinical setting 
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Supplementary Figure S14 

Funnel plot: Studies conducted in the clinical setting 
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Supplementary Figure S15 

Forest plot: Studies conducted in nursing homes 
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Supplementary Figure S16 

Funnel plot: Studies conducted in nursing homes 
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Supplementary Figure S17 

Forest plot: Studies of population-based samples 

 

 
 


